Zinc and copper are essential trace elements involved in normal growth and development. During infancy, because of rapid growth and development, these trace nutrients are expected to be more important than in children and adults (Underwood 1977) .
Assessment of the zinc and copper nutritional status of infants is complicated by the lack of well defined norms for biochemical indices of zinc and copper status.
The low serum zinc or copper levels in children and adults may be one of the indices of nutritional zinc or copper deficiency state, though these low levels are also found in various other pathological conditions (Underwood 1977) . Serum copper levels during early infancy, however, have been reported to be lower than those of adults (Henkin et al. 1973; Ohtake 1977) , and it has not been clear whether the low serum or plasma zinc levels of infants reported in the United States (Henkin et al. 1973; Walravens and Hambidge 1976) , and in Japan (Ohtake 1977 ) are a normal physiological variation at this age, or they are the result of suboptimal zinc nutrition.
In view of human milk as the ideal food for infants, recently there appeared some reports on human zinc and copper concentrations and intakes of these trace nutrients by breast-fed infants (Picciano and Guthrie 1976; Belavady 1978; Kirksey et al. 1979; Vaughan et al. 1979; Vuori 1979; Vuori and Kuitunen 1979) . However, detailed study on serum zinc and copper levels of exclusively-breast-fed infants combined with that on zinc and copper levels in human milk has not been reported.
The present study was undertaken to assess the nutritional status of zinc and copper in exclusively-breast-fed infants by determining zinc and copper concentrations in human milk and in serum from infants during the first 3 months of life. 
MATERIALS AND METHODS

Subjects
RESULTS
Zinc and copper levels in Human milk
The number of milk samples examined was 30 for those obtained within 6 days, 22 at one month, 7 at 2 months, and 8 at 3 months after parturition.
As shown in Table 1 and Fig. 1 , zinc levels in human milk decreased as the stage of lactation progressed. Within 2 days after parturition, zinc levels in human milk were markedly high and marked individual variation was observed. These high values rapidly decreased until one month after parturition, and then gradually decreased until 3 months of lactation.
On the other hand, copper concentrations in human milk were relatively low within 2 days after parturition, and rose to the maximum level at 3 to 6 days period of lactation. Then these values gradually decreased until 2 months of lactation, and were then stabilized (Table 1 and Fig. 2 ).
There were no significant differences between zinc and copper concentrations in human milk of primiparas and those of multiparas. 
Growth measurements of infants
The growth measurements of exclusively-breast-fed infants during the first 3 months of life were summarized in Table 3 . The average weights at birth, 1, 2, and 3 months of age were 3,201, 4,324, 5,803 , and 6,284 g, respectively. The average heights at birth, 1, 2, and 3 months of age were 51 .1, 53.9, 58.9, and 60.1cm.
The mean increments of weight and height for the first 3 months of life were 3,016 g (31.5g per day), and 8.76 cm (0.86 mm per day) .
There were no significant differences in average weight and height , or i ncrements of weight and height between male and female infants . 
